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VOLCANOLOGICAL OBSERVATIONS IN EAST AFRICA
III THE ERUPTION OF KITURO NYEFUNZI NEAR LAKE KIVU IN 1948
1.Introduction
The Birungavolcanicareaof UgandaandtheBelgianCongo,althoughsituated
in Centralratherthanin EastAfrica,is geologicallysufficientlyrelatedto theGreat
Rift systemtoallowustoincludeitsrenewedactivityin thisseriesofarticles.Thevol-
canoesarelocatednorth-eastandnorthof LakeKivu, aboutmidwayof theWestern
Rift Valley. The latterbranchesofffromtheGreatRift Valley,northof LakeNyasa,
and extendsin a wide arc for over 1,000miles, firstin a north-westerly,thence
in anorthandnorth-easterlydirectiontowardstheSudan. (Map1.)








lava lakein a sinkof itsnearly4,000feet widecrater,thelikeof which is only
to be foundin Hawaii. This lava lakedischargescloudsof gaseousmatteralmost
continuouslyandshowsaredglowatnight. The craterwas enteredforthefirsttime
byH. TazieffandMr. Tondeurin June 1948. Nyamlagira,a flattoppedmountain,
10,048feethigh,situatedabouteightmilesnorth-westofNiragongo,containsa6,000






AdolfFriedrichappearedin 1904,Kanamaharagein 1905,KaterusiorRumokain 1912.





























































































































































































































































































































































































































































I expressherewarmthanksto M. andMadamede Munck of Buhenofor their
charminghospitality,10 Dr. H. Tazieff,thegeologistwhostudiedtheeruptionandwhom
I wasprivilegedto accompanyduringsomeof his. investigations,and last but not
leastto MajorvanCooletheConservatorof theParcNationalAlbert, whogave me
thenecessarypermitsandtheuseof comfortablecamps"enroute."
2. The 1948eruption









couldbeheardfor therestof thenight. Curtainsof smokewerepassingby (fig. 1).
The followingdayreportcamethatafour-milelongfissure,d;rect;onN. 1200W.,had
openedup fromthreeto tenfeetwide,in thewoodedplainbetweenNiragongoand
Nyamlagira,MAP 2, (fig. 2). At itseasternend,atanaltitudeof 1,000feetabovethe




of abouthirtymileswestof thenewvolcano,whileveryfinedust(I wastold byMr.
Taziefft (formicrow)in size)wasthrownuptoaheightof severalmiles,producinga
markedhaloaroundthesun.
Mter a monththeelongatedmainventneartheeasternendof thefissurewas




mansville-Sake-Gomaro dat Km. 192,westof the" Lac Vert" (acraterlake),over
a frontof about300feetandforminga chaoticwalltenfeethighof clastolithiclava
blocks.Mr. Tazieff,whowasinvestigatingin theareawasnearlytrappedwithhiscar





tWithP Arnalin a charteredLeopardMothpilotedby CaptFieldenof CasparAir Charters,
Nairobi.
PLATE XIX













Fig. 11 (Photo Taziejf)
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Meanwhile,asecondseriesoflavastreams(MAP 3)issuingatthebeginningofMarch
fromthewestendof thegreatfissurebetweenShoveand thelittle volcanoRumoka
of 1912,flowedin a south-westerlydirection,crossedtheCostermansville-Sake-Goma
roadatKm. 185andreachedthebayof Sakein a fewhours,travellingattimesatthe
rateof overtwelveyardsaminute.Swiftlavatorrentswithatemperatureof 1,100-C.
rushedthroughthethickjungle,burningeverythingin theirway.
(b) The conditionsin early April 1948
When I flewovertheareaon7th Aprillavawasstillpouringintothebayof Sake
overabroadfront(ab.3,000feet).Hugegeyser-likecolumnsofsteammarkedtheedge
ofthelake(fig.5,6). Thewatershowedstreaksofyellowaswellasgreenishcolourations,













about250feethighwitha basefrom800to 1,000feetwide,wasobtained.(fig. 8,9).
An explosiontookplaceeveryfew secondswith a noisecomparabletoheavy
breakerson a shinglebeach.Viscouslavacakesamidstshowersof scorireandlapilli,
afterhavingbeenhurledthroughtheair,weresometimesseentoalterin shapeorbreak






volcano.HereandtheresmaIlstreamsof ropylavahadflowedoutof it. Lavaclots
lay scatteredon bothits sides. The moststrikingfeaturehowever,wasthatwhere
treeshadbeenleftstandingalongthefissure,blackcakesof lavawerefoundhangingin
theforksandamongstthe branches.They givesomeindicationof theforcewith
whichthegaseshadbeenescapingfromthefissureduringtheinitialstagesofitsformation




The gapingfissure(fig. 11),leadingwestto thevolcano,wasfollowedfor about
200yards.Hotgaseswerestillescapingfromit. Colouredsublimateswerediscernible
on its edges,yellowsulphur,redcrustsof iron oxidetogetherwithwhitesaltswere
prominent.WhenthebrinkofthearenaoflavaencirclingKiturowasreached,anattempt
to crossthe fantasticallyshapedlavabattleground,to approachnearerto thecone,
200yardsaway,wasfrustrated.The lava,thoughhardened,wasstill toohotto be
crossed,with fumesandsteamemanatingfromcrackseverywhere.
The conewasbreachedon its easternandwesternsidesandhadbeenextruding
mainlyto thenorthwhichshoweda roundedslopein contraryto the southernflank
whichwassteeperandpossessedaringwallofolderdebristoitssouth-east(fig. 12).
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The rhythmof the explosionsthatdaywasnot abating.Cherry-colouredlava
fountains,hawaiian-strombolianin type,astheypassedovertheedgeof thecrater,
reachedaheightofoverthirtyorfortyyards,sometimessolo,ofteninpairs.Theeruption
temposeemedto increasein intensityastheeveningwasproceeding.The billowing
smokescreens,thefireworks,followedcloselyby thehissingnoise,asfromcrashing
trees,werebreath-takingtowatch.















Jocelyne,spentheafternoononatourof Kiturotoexamineit moreclosely(fig. 13,14).
It wasroughgoingatfirst,whereropylavahadbeenbrokenupintochunksandblocks







Proceedingfroma westerlydirectionalongtheW. E. fissureline, the several
minorvents,nowdying,werepassed.Warm.gases till escapedfromthemslowly.
Their innerwallswerecoatedwithlavaprojectionswhich,whenstill in a semiliquid







For hourswe satoutsidethetents,watchingthedisplayof fireworksfromthe




flank. The steepslopeconsistingof looseboulders,lavalumps,thenfist-likelavaclots,
tooksometimetoovercome.Crackswitha redglowwerecarefullycrossedandatthe





Photographsgiveonlya vagueideaof whatwasreallyhappening.A coloured
filmismoretruthful,buteventhiscouldnotreallyconveythedeafeningsoundsandthe
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Explosionsfollowedeachotherwith a fewsecondsinterval. Sometimestheup-
swellingsin thelavapoolformedwavesbatteringthesidesof the cauldron.Massesof
moltenlavalumpswere{hrownup. Someplasteredtheinsidewalls,stucktoitordropped
backinto themoltenmass. Aboveus, theextraordinaryfireworksagainstheblue
smokescreens,theclatteringsoundfromthematerialfallingon to the outsideslopes.
Totally indescribable,the primeval-shaping-of-things;the labouring-Earth
Thosewhohaveseenaneruptionatclosequarterswill understand.
Cd)The conditionson and aroundNyamlagirabetween6th to 9th May 1948
In theearlydaysof Mayit wasreportedthatin theregionNorthof Kituro, towards
Nyamlagira,newkindofactivityhadstartedin theformaofseriesof littleactivevents
appearingin themiddleof theforestedregion. I wasabletovisitNyamlagirandthis
regionaccompanyingMr. TazieffandAssistantConservatordeWilde.
LeavingMushangabonthe7thof May,wereachedthatafternoonthe campon
thenorthernflankof Nyamlagira,whereDr. Verhoogenhadundertakenhis laboratory





in theeasternsectorornearthelittleconeorstackwhichDr Comberegardsasa rem-
nantfromthetopoftheoldfloor,beforethecollapse.A smellofsulphurettedhydrogen










lagirawasvisited.This is theareawherea weekor sobefore,thenewactivitywas
observed.Mr. deWildetoldusthatthisregionhadbeenrecentlydesertedbyelephants.
TheyhadcrossedtheroadtowardsMikenoin greatnumbersaswasprovedwhensixty
to seventydroppingsovera 500yardsstretchof roadwerefound. We passedfirsta
blow-holeaboutsixyardsin diameterin oldlavacoveredbyforest.It wasduetoagas
explosion.Blocksofoldlavahadbeenprojectedsidewaysforadistanceofaboutwenty







in manyplacesin themiddleof theforest.Thelatterbeingwetasaresultoftherains,
theburninggaseshadnotsetfireto it yet. Evidenceof shiftingof thesefieryfociwas
metwithatplaceswherethevegetationhadbeenwitheredrecentlyaroundthenow
extinctvents,Curioussubterraneannoisesasdull thudsWereoccuringin theregion
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everyfewminutes.Wasit duetothemovementof risingmagmaunderthearea? Or










(e) The endof theeruption
The situationin themiddleof May,accordingto Mr. Tazieff,wasasfollows:




A smallavapoolwasformedatthefootof theconeattheendof May. Its
surfacewasshiveringandboiling. Onedidnotknowatfirstwhatto expectfrom
















" 2. Samplefromthesecond(pahoehoe)flowwhichcutthesameroadon 13th
" March1948.
" 3. Scorirefromthe beginningof the eruption(March),fallenabout1,000
yardseastoftheconeof Kituro.
" 4. Fragmentof lava,beginningof eruption,takenfroma tree,nearfissure,
northof Kituro.
" 5. Lavawhichhadflowedoutof themajorfissureabout300yardsnorthof
Kituro.
" 6. BombfragmenrKiturocone,April 1948.
" 7. Id. -
" 8. Id.
" 9. Inclusionin bombKiturocone,May 1948.
" 10.Id.
Dr. W. Pullfrey,SeniorGeologistof the Geologicaland Mining Department,
Nairobi,verykindlyofferedtoundertaketheperographicalexaminationof theserocks.
Their descriptionfollowsin full,asit will nodoubtproveusefulfor comparisonwith
earlierandfuturelavasof Kivu aswella$otherlavasfoundin EastAfrica.
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andthereis occasionalpoorzoning. Olivinemuchrarerthan pyroxene.Colourless.
Cf+, 2V large-a magnesianchrysolite. Matrix:Plagioclasescatteredprismswith




Kivu 2. Olivinehyalobasalt.Textureporphyritic,vesicular,glassybase. Pheno-
cryats:Plagioclaseplatycrystalsandgroupsto 0.7mm. Occasionalpericlinetwinning
andfeeblezoning. An6S' Titanaugiteslightlypurplish,in well-shapedcrystalsand
groupsup to 0.45mm. Hour-glasstwins. Dispersionmarked.ZAc38io.Olivine.
Raremuch-embayedcrystalsup to 0.4mm. Colourless,+. Magnetite.Raregrains.
One 0.4 mm.across,enclosesa smallfelspar. Matrix:Plagioclasescatteredprisms,
Cf. Anso' Seriateuptophenocrystize. Alsothinplatydiamond-shapedcrystalsupto
0.25mm.across,oftenentirelyenclosedin thethicknessoftheslide. Pyroxeneabundant
smallcrystalsresemblingthe phenocrysts,and seriatein sizeup to them. Olivine
colourlessill-definedgrainsup to 0.15mm. Occasionallymuchembayed-onefor





Plagioclaseandoccasionalcrystalsup to 0.6mm. AboutAn62" Titanaugiteslightly
purplish,smalle.g.0.2rom. ZAc47°.Magnetitecrystalsup to 0.2rom. Baselight
brownglasswithcrystallites.
A secondslideis notsovesicular,buthasa strongerdevelopmentof crystallites.




to 0.6mm. An6S' Titanaugite.Slightlybrownishandpurplish. Raregroupsupto










singlecrystalsupto0.3mm.,butmostis in groupsupto0.6 mm. across.Hourglass
twins. ZAc49°.Leucitescatteredtrapezohedraup to 0.15mm.across. Contains
prismsofpyroxene,plagioclaseandironore-the pyroxenesbeingsometimesorientated
moreor lessparallelwiththefaces. Isotropic. Matrix:Plagioclaseabundantprism
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Kivu 6. Olivinehyalobasalt.Texture:mainlyhigWyvesicular,usuallywith small
roundor ovoidvesicles,the largestabout0.6 mm. Porphyritic,with glassybase.
Phenocrysts:Plagioclasegroupsandcrystalsup to I rom. AnS9' Someophitictowards
augite. Somezoned. Titanaugite. Rare,up to 0.9mm. Palebrownishandslightly
purplishweaklypleocroic.Also in microphenocrystsup to about0.3mm.ZAc50o.
Somehour-glasstwinning.Olivinerare. Colourless.Oneis 0.25mm.across,+,2V




Kivu 7. Olivinehyalobasalt.Texture: HigWyvesicular,withtwosize-gradesof
vesicles-large,e.g.,1.7rom,andsmall,0.15- 0.45rom.,thelatterlyingbetweenthe




clase. Augite abundantprismsand microlites.Olivine rare. Magnetiteabundant
grains.Baselightbrownglass.
Kivu 8. Olivinehyalobasalt.Texture:higWyvesicularwithconsiderablevariation
of vesiclesize. Porphyritic. Phenocrysts:Plagioclase.Prismsandoccasionalgroups
up to 0.4rom.Anus. Somezoned. Occasionalcrystalscontainmanyglassinclusions.
Titanaugiteslightlypurplish-brownandfeeblypleochroic.Prismse.g.0.3rom.length;
andgroups.ZAc500.Somehourglasstwinning.Olivine.Rare-Cf. somexenocrystic,
0.15mm.across.Also0.3mm. prism. Somecorroded.Magnetite. Occasionalir-
regulargrainsup to 0.4rom. Matrix:Plagioclasescatteredprismsandthindiamond-
shapedplates. Augite coromonprismsandmicrolites.Olivine raresmallcrystals.
Magnetitenumerousmallgrains.Base. Lightbrownglass.
Kivu 9. Transfusedquartzitexenolith(References(1)A. Holmes. Transfusion
of quartzxenolithsin alkalibasicandultrabasiclavas,south-westUganda.Mineral.
Mag.XXIV, 1936,408-421(2) A. Holmes.The petrologyof thevolcanicareaof
Bufumbria.Mem.III, Pt II, G.S. of Uganda. 1937pp. 145,148,253,etc.,(3)H.
Kazmiteheff.Contributionit l't~tudedesRocheseruptivesetmetamorphiquesdu Kivu.
Mem. Inst. Geol. Univ. Louvain. IX, VII. 1936,pp. 38-39). TexturehigWyvesicular
with remnantsof quartz. Glass colourless,highlyvesicular;no crystallinephase;
refractiveindexbetween1.48and 1.49. Quartz relics. Singleor compositegrains
showingweakstrainshadows.The glassis eatingits wayintothegrainsmarginally
andalongjunctionsandcracks.Orthoclasehasdevelopedin theinteriorof glassveins






of thehostrock,therebeingnodevelopmentof pyroxeneatthecontact.The refractive
indexoftheglassofthehostisconsiderablygreaterthanthatoftheinclusion.
This, writesDr. Pulfreyis a provisionalidentificationi defaultof a chemical
analysis.The slideswith quartzitexenolithsindicatethatthe glassis potash-rich





The lavasof Nyamlagiraconsistof themorewidespreadtypeof mediumgrained
ltucitebasanitesinwhichporphyriticrystalsofPlagioclase,AugiteandbrownishOlivine




Rift Valley,Combe& Simmons,327,p. 117. The K20 contentof thebasanitesi
superiortothatof Na20.
The lavasof Niragongodifferin thattheyaremainly:nephelineleucitites,leucite
nephelinites,melilitenephelinites,melilitebasalts,withacontentof Na20overK20.
It is not impossiblethata degreeof assimilationwith englobingcalcium-richrocks




maharagein 1905,yieldedblackglassyleucitebasanitesakinto thoseof Nyamlagira,
withvolcanicbombsfromafluidmagmasimilartothoseof Kituroin 1948.According
to Simmons,thisrockisapoorlycrystallisedtrachyticleucitewithlittlefelspars,C. &
S., 314p. 112. Rumoka,1912-13yieldedleucitites.The Nyamlagiraflankeruption
of 1938producedleucitebasanites.In viewof theforegoing,weareinclinedto agree











flankof Nyamlagira.A closerexaminationof thefaultsystemof theregionmightgive
a clearerunderstandingof the1948happenings.
4. CONCLUSION.
The regionaltectonicsof theeasternRiftValleynorthof LakeKivu areoutlined
onmap2,afterBoutakoff'sfig.3p.26. TheKivu Rift,continuingtowardslakeEdward
in thenorth, liesbetweenthewesternKivu andtheeaSlernRuandatiltedpeneplainsof
Mioceneage.*
ThemarginsoftheRiftconsistofscarpsduetofaultfracturesalongwhich,inplaces,
parallelto them,run olderflexturelineswhichwereprecursoryto thebreach.The






The lateralGrabenor Rift of theBufumbira,branchesoffNE. of LakeKivu in a
NNE. direction.Niragongoliesattheintersectionof bothrifts.
The otherBirungavolcanoesareobviouslysituatedonthefracturelinesof the
northernRift, Nyamlagiralyingexactlywestof the"Faille duMur," Kanamaharage
* I cannotrefrainherefrommentioningthesuggestivefigures,434-435,p.342,basedonexperiments
undenakenat the Ryksmuseumfor Geologyand Mineralogy, Leiden, illustratingLeconte,
Taber andCloos'stheorieson the origin of Rift Valleys,aswell as the entireinspiringinter-
pretationon Rift tectonics,chapterXV, pan I, p. 339-349in Prof. B. Escher'sGrondslagen
derAlgemeneGeologie,1948.
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o.Jl.thefaultopposite,withthreeof thefiveeruptionsof thelastfiftyyearsoccurring




.vitreousemi-rigidmagmawill raiseorbesqueezedupintozonesof weakness.It may
formsmall,individual,shortlivedmagmabodiesin varyinglocalities.
Whentheupperlayerscannotofferfurtherresistanceandstartyieldingarelease





du Mur andtheNNW fracture,did notshowanyverticaldisplacementor slipon its
margins.It wasa truefissurebulgingoutslightlyanddue apparentlyto thrusting
frombelow. Littleor nolavasissuedfromthecentralpart. This partmayhavebeen
blockedorsealedup. Asalreadystated,atShove,onthelowerendofthefissure,altitude
approximately5,200,thelavas(2ndstream),wereveryfluidandgasarm(dermolithic),













this livelypartof Kivu, the establishmentof benchmarksallowingsurveysmadeat
regularintervals,would,astheyhavedonein HawaiiorJapan,revealtrendsandampli-
tudesof eventualblockmovementsin future.In conjunctionwiththeseobservations,
seismographswouldsupplydataonlocalchocks.A regularstudyof thefumarolicareas,
gasanalyses,temperatureadingsatNyamlagirandNiragongoetc.,mayleadtoabetter
discerningof thepremonitorysymptomsof a pendingeruption.It mayalsoallowfor
theirprediction,andpermitsafetymeasuresto be takenin time,in the eventuality
of eruptionstakingacoursedifferenttothatwe havebeenaccustomedto,in thevery
shortperiodofourknowledgeof theKivuvolcanoes.
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